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Introduction
The subject of causal relation between government revenue and expenditure has important implications for the political economy of fiscal policies in the field of public finance. Furthermore, budget deficits have been widely discussed in the literature of public finance. Understanding the behaviour of budget deficits for all economies has been a continuing to develop research agenda and it is important from a policy point of view, especially for a country like Iran, which is suffering from persistent budget deficits. In addition, this discussion is vital, since it corroborates the size of government and the structure of taxation and expenditure themselves. In which, the size of government in Iran is important issue in a few years.
Direction of causal relationship between revenue and expenditure and its implication in order to budget deficit has not been empirically resolved. Four alternative hypotheses have been used to describe the relationship between these variables in the budgetary process: (I) the tax-and-spend hypothesis, (II) the spend-and-tax hypothesis, (III) the fiscal synchronization hypothesis, and (IV) the fiscal neutrality hypothesis or institutional separation hypothesis. Over the last four decades, different studies have focused on different countries, time periods, proxy variables and different econometric methodologies to investigate the relationship between government revenues and expenditures. The empirical outcomes of these studies have been varied and sometimes found to be conflicting results. The results seem to be different on the direction of causality. The policy implications of these relationships can be significant depending upon what kind of causal relationship exists between variables.
The aim of this paper is to investigate the relationship between government revenue and expenditure in the Iranian economy. This paper tests whether government revenue causes government expenditure or whether the causality runs from government expenditure to government revenue, and if there is bidirectional causality. In investigating the government revenue and expenditure nexus, this study differs from existing studies because this study uses real per capita variables including real per capita government expenditure/ revenue and real per capita GDP.
The structure of the paper proceeds as follows: In the next section, the overview of the theoretical and empirical literature for analyzing the government revenue and government expenditure relationship is explained. The data and methodologies are explained in section 3. In section 4, the empirical results are discussed. In the final section concluding remarks and some policy implications are provided.
Literature Review
In this section, first theoretical literature is reviewed; thereafter the selected empirical studies in developed and developing countries have been presented. From point of view of theoretical studies, there are essentially four schools of thought on the direction of causation between government expenditure and revenue or variables in the budgetary process.
The first school known as tax -and-spend school, proposed by Friedman (1978) and Buchanan and Wagner (1978) . Friedman (1978) argues that there is a positive causal relationship between government revenue and expenditure. While, Buchanan and Wagner (1978) stated that the causal relationship is negative. According to Friedman, increasing taxes will simply lead to more spending. Therefore, decreasing taxes is the appropriate remedy to budget deficits (Keho, 2010; Moalusi, 2004) . On the contrary, Buchanan and Wagner (1978) propose an increase in taxes revenue as remedy for deficit budgets. Their point of view is that with a decline in taxes the public will perceive that the cost of government programs has fallen.
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The second school known as spend-and-tax school has been proposed by Peacock and Wiseman (1961; . This school advocated that expenditure cause revenue, suggesting that first governments spend and then increase tax revenues as necessary to finance expenditures. The spend-and-tax hypothesis is valid when spending hikes created by some special events such as critical situations, that governments necessitate increasing taxes. As higher spending now will, lead to higher tax later, this hypothesis suggests that spending decreases are the desired solution to reducing budget deficits.
As the third school, fiscal synchronization hypothesis argues that governments may concurrently change expenditure and taxes, (Meltzer and Richard, 1981; Musgrave, 1966) . This implies bidirectional causality between government expenditure and revenue. In addition, governments take decisions about revenues and expenditures simultaneously.
A fourth hypothesis introduced by Baghestani and McNown (1994) relates to the institutional separation of the expenditure and taxation decisions government. This perspective suggests that revenues and expenditures are independent of one another. This school is known fiscal neutrality school or institutional separation hypothesis.
The causality relationship between government revenue and government expenditure has important for policy implications, as explained earlier. Hence, there are numerous studies dealing with the causal relation between the government revenue and expenditure around the world. We provide lists of the empirical literature on the causality between government revenue and expenditure by authors, periods, countries, methodologies and empirical results in Table 1and 2.
As it can be seen from the brief review of the findings, the evidence on the direction of causality is mixed. These variety results arise due to the different data set, alternative econometric methodologies and different countries' characteristics. Despite the fact that the relationship between government revenue and government expenditure is important to evaluate how to address fiscal imbalances, empirical research on this issue in Iran is scarce as there has been no published research in the case of Iran, which authors are aware. Nevertheless, the acceptance of any hypothesis depends on its credible explanation of the economic existence across countries with different economic structures, structural of governments and political systems.
In the case of Iran, government expenditure is financed mostly through oil exports revenues that accounted for about 60% of total government revenues in past four decades (CBI, 2010) . In this study, our goal is to examine the relationship and causality between government expenditure and government revenue for Iran. Testing the empirical relationship between government revenues and expenditures is a substantial step in understanding the future path of the budget deficit. To pursuing this aim, we use the bounds testing approach to cointegration advocated by Pesaran et al. (2001) or existence of a long-run relationship among these variables and error correction models to causality tests. However GDP per capita include in the model is a control variable. Chang and Chiang (2009) argue that this approach allows us to distinguish between the direct causality relation between revenues and expenditures and the indirect causality effects via GDP. This study estimated two models one with GDP per capita and one without GDP per capita. 
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Data and Methodology
Data
This study uses annual time series data and covers the period 1963 to 2007. We select these period because time series data on government revenue and government expenditure are only available for this period. The data are obtained from Central Bank of Iran. Total government revenue, total government expenditure and GDP in the real and per capita form are the three variables used in the estimation. The logarithm of the real government expenditures and revenues per capita and GDP per capita are used in the empirical analysis. The transformation of the series to logarithms is intended to eliminate the problem of heteroskedasticity.
Methodology 1
To examine the long-run relationship between government revenue and government expenditure, we employ the bounds testing approach to cointegration, proposed by Pesaran et al. (2001) . In what follows, we give a brief account of the bounds testing approach. By defining a vector of three variables, t z where
is the dependent variable, t GR and t GDP are two independent variables, we can implement the bounds test in the form of a conditional error correction model (CECM) as follows:
Here,  is the difference operator, GE is the logarithmic of the real government expenditures per capita, GR is the logarithmic of real government revenues per capita and GDP is the logarithmic of real gross domestic product per capita, 1  , 2  , 3  are the longrun multipliers and 0  is the drift term. It should be noted that Equation (1) are used to model the short-run dynamic structure. On the selection of lag lengths, namely p, Pesaran et al. (2001: 308) observe, "there is a delicate balance between choosing p sufficiently large to mitigate the residual serial correlation problem and, at the same time, sufficiently small so that the conditional 135
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The bounds testing procedure for the absence of any level relationship between the variables is through the exclusion of the lagged levels variables 1 t GE  and 1 t GDP  in Equation (1). This exercise amounts to the null hypotheses 0 1 2 3
: 0
H       implying no cointegration, in the first step is tested by computing a general F-statistic using all the variables appearing in log levels.
The F-test, which has a non-standard distribution, depends upon: (a) the nonstationarity properties of the data, (b) the number of independent variables, and (c) the sample size. Pesaran and Pesaran (1997) for 500 observations and Pesaran et al. (2001) for 1000 observations report two sets of critical values for a given significance level. One set of critical values assumes that all variables included in the ARDL model are I(0), while the other is calculated on the assumption that the variables are I(1). When the calculated F-statistic is greater than the upper bound critical value (UCB) the null hypothesis of 'no cointegration' is rejected, and when the calculated F-statistic is less the lower bound critical value (LCB) the null hypothesis is accepted. However, if the computed F-statistics falls between the UCB and LCB, then the results are inconclusive.
The bounds procedure has several advantages over alternatives such as the Engle and Granger (1987) two-step residual-based procedure for testing the null of no cointegration and the system-based reduced rank regression approach pioneered by Johansen (1988 Johansen ( , 1995 . These advantages can be summarized as follows:
1. The bounds procedure can be applied to models consisting of variables with an order of integration less than or equal to one. This approach, hence, rules out the uncertainties present when pre-testing the order of integration. To this end, Pesaran and Pesaran (1997, p. 184) observe that "pre-testing is particularly problematic in the unit-root cointegration literature where the power of unit root tests are typically low, and there is a switch in the distribution function of the test statistics as one or more roots of the t x process approach unity".
2. The CECM is likely to have better statistical properties than the two-step Engle-Granger method because unlike the Engle-Granger method the CECM does not push the short-run dynamics into the residual terms (Banerjee et al., 1993 (Banerjee et al., , 1998 .
3. It can distinguish dependent and independent variables. For instance, by taking say variable t GE as a dependent variable and t GR as an independent variable if one finds that based on the bounds F-test there is cointegration between the variables then it implies that t GE is the dependent variable in this relationship.
In addition, the Granger-causality tests are examined by testing whether all the coefficients of 1 it GE   or it p GR   are statistically different from zero as a group based on a standard F-test and/or the coefficient of the error correction is also significant (denoting long-run causation). The F-tests on the differenced explanatory variables depict the shortterm causal effects, whereas the significance or otherwise of the lagged error correction term denotes whether there is a long-run relationship, (Narayan, 2005; Odhiambo, 2010) .
4.
Empirical results
Unit root test
We begin our empirical analysis by testing for unit roots in the government revenue, government expenditure per capita and real GDP per capita. The bounds testing approach is based on the assumption that the variables are I(0) or I(1). Therefore, the implementation of unit root tests in the ARDL procedure might still be necessary in order to ensure that none of the variables is I(2) or beyond. To establish the integrational properties of the series, we apply the conventional Augmented Dickey and Fuller (ADF, 1979) test and Phillips-Perron (PP, 1988) test. The ADF test and PP test methodology is widely used and known; hence, we do not repeat these methodology here. The calculated t-statistics together with the lag length selected using the Akaike Information Criterion (AIC) and the critical values at the 5% level of significance in ADF and PP tests have reported in Table 3 . The calculated t-statistics for the levels of GE, GR and GDP series are greater than the critical values at the 5% level of significance. This implies that we cannot reject the unit root null hypothesis in both ADF and PP tests. However, when we convert these series into first difference and subject the series to the ADF test and PP test, the calculated t-statistic for all three variables is smaller than the critical values at the 5% level. This implies that we can reject the unit root null hypothesis for three series in first difference form. As a result, all variables are integrated of order one. 
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Cointegration, the ARDL approach results and causality test
At this stage, our test for cointegration is based on the bounds testing approach. To capture the effect of the Iran/Iraq war period (1980) (1981) (1982) (1983) (1984) (1985) (1986) (1987) (1988) as an important structural break in Iran's economy, a dummy variable (DU80) included in the model which is equal to one if (t>1980) and zero otherwise.
Furthermore, since we use 45 annual observations, we choose two as the maximum lag length in the ARDL model using the AIC. The F-statistics together with the exact critical values are reported in Table 4 when GE and GR are dependent variables in two models. The calculated F-statistic when per capita real government expenditure is the dependent variable is 6.46 in model (1). Given the upper critical bound value of 6.05 at the 5% level of significance, we are able to reject the null hypothesis of 'no cointegration'. In addition, following Bannerjee et al. (1998) to determine the long-run relationship among the variables of interest, we also use the t-test. Based on the results in Table 4 , the calculated value of the t-test is -10.86, which absolute value is more than the critical value -3.28 (at 5% significance level) tabulated by Bannerjee et al. (1998) , so the presence of the long-run relationship is confirmed. In addition, the F-statistics in model (2) shows that we cannot reject the null hypothesis of 'no cointegration'. But according to Bannerjee et al. (1998) , the calculated value of the t-test is -10.28, that we reject the null hypothesis. 
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Nevertheless, when per capita real government revenue is the dependent variable, the calculated F-statistic is only 5.11 in model (1), that it falls between the upper critical bound (UCB) and lower critical bound (LBC), and then the results are inconclusive. But, according to Bannerjee et al. (1998) , the calculated value of the t-test is -4.38, which is absolute value greater than the critical value -3.57 (at 5% significance level) tabulated by Bannerjee et al. (1998) , so the presence of the long-run relationship is confirmed. In the model without per capita real GDP when GR as dependent variable both F-statistic and t-test confirmed the cointegration relationship. To conserve space, the details of ARDL models when GR is as dependent variable are not reported here but are available from the authors upon request.
Diagnostic tests for serial correlation, functional form, normality and heteroscedasticity of the models in part I Table 5 show that there is no evidence of autocorrelation and the models passes all of the reported diagnostic tests. We also applied autoregressive conditional heteroscedasticity test of residuals that applied for time series data and these results are reported in part II Table 5 . The results indicate there is not any autoregressive conditional heteroscedasticity (ARCH) and reject the null hypothesis that exist heteroscedasticity. Based on indicating the cointegration in previous stage, we can now estimate the long-run coefficients of the ARDL model. One of the more important issues in applying ARDL is choosing the order of the distributed lag functions. The optimal number of lags for each of the variables using the AIC are show as ARDL (1,0,0) in model (1) and ARDL (1 and 0) in model (2). The results on the long-run coefficients are reported in Table 6 . The empirical results reveal that in the long run all of the coefficients are significant at %5 in two models except DU80 in model (1). However, empirical results indicate when 139
The Causality between Government Revenue and Government Expenditure in Iran government revenue increased by 1 percent, government expenditure increased by 0.67, 0.94 percent in model (1) and (2), respectively. These results indicated that dummy variable (DU 80) has a positive effect on government expenditure, so the Iranian revaluation and Iran/Iraq war has a positive effect on the size of Iranian government. In addition, results indicated that when government revenue is a dependent variable, DU80 is a negative and strongly significant effected on Iranian government revenue. Note: ***, **,*: Null hypothesis rejected at 1%, 5% and 10% signifi cant level, respectively. Table 7 reports the short-run coefficient estimates obtained from the ECM version of the ARDL model. The error correction term indicates the speed of the equilibrium restoring adjustment in the dynamic model. The ECM coefficient shows how quickly/slowly variables return to equilibrium and it should have a statistically significant coefficient with a negative sign. Bannerjee et al. (1998) holds that a highly significant error correction term is further proof of the existence of a stable long-term relationship. Table 7 shows that the expected negative sign of the ECM is highly significant. The estimated coefficients of the ECM (-1) is equal to -0.53 and -0.60 in model (1) and (2) when GE is as a dependent variable; respectively, suggesting that deviation from the long-term GE path is corrected by 53 and 60 percent over the following year, thus 53% and 60% of the budgetary disequilibrium in mitigated within 1 year.
Although, the long-run relationship between the variables indicating the existence of causality between variables at least in one direction, but cannot determine direction of granger causality. As explained earlier, in this study error correction model applied for causality test. The short-run causality is supported by the F-statistics, which are statistically significant in the both government revenue and government expenditure equation. As we find the coefficients on lagged GR in the GE equation to be significant at the 5% level, also while those on lagged GE in the GR equation are significant, we conclude that there is a bidirectional short run causal relationship. The coefficients on the ECTs in the GE equation and in the GR equation are significant at the 1% level. Therefore, we conclude that there is a bidirectional long-run causal relationship. In summarize, the results reported in Table 7 show that in the short run and long run there is bidirectional causality between government revenue and government expenditure in two models. This outcome is consistent with Musgrave (1966) and Meltzer and Richard (1981) . However, the evidence of Granger causality between government expenditure and government revenue is consistent with the findings of Payne (1998), Cheng (1999) for Chile, Panama, Brazil and Peru, Li (2001) , Chang et al. (2002) for Canada, AbuAI-Foul and Baghestani (2004) The policy implication of the results suggests that there is interdependence relation between government expenditure and revenue infers the governments make its expenditures and revenues decision simultaneously. Under this hypothesis, the fiscal authorities of Iran should try to increase revenues and decrease expenditure simultaneously in order to control the budget deficits.
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Finally, the cumulative sum (CUSUM) and the cumulative sum of squares (CUSUMQ) applied to analyzing the stability of the long-run coefficients together with the short-run dynamics, (see, Figure 1 and 2). The results clearly indicated the absence of any 141
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Conclusion
This study re-examined an important subject between government expenditure and revenue in the area of public economics, also the study attempts to answer one critical question. Is there a causal relationship between government expenditure and government revenue in Iran? We investigated this issue by applying the bound testing approach to cointegration, ARDL and the causality test. Analyzing data properties using the ADF and PP unit root tests indicating that the series are I(1). We find a cointegration relationship between government revenue, expenditure and GDP; all variables in real per capita form. However, applying the ECM version of the ARDL model shows that the error correction coefficient, which determines the speed of adjustment, has an expected and highly significant negative sign. The results indicated that deviation from the long-term growth rate in government expenditure (revenue) is corrected by approximately 53 to 60 (56 to 79) percent in the following year. We found the estimated model passes a battery of diagnostic tests and the graphical evidence (CUSUM and CUSUMQ figures) suggest that the models are stable during the sample period.
Moreover, the paper tests whether government revenue causes government expenditure or whether the causality runs from government expenditure to government revenue, and if there is bidirectional causality. The results show that there is bidirectional causality from government revenue to government expenditure. So, these result consistent with the fiscal synchronization hypothesis.
The policy implication of the results suggests that there is interdependence relation between government expenditure and revenue. The government makes its expenditures and revenues decision simultaneously. Under this scenario, the fiscal authorities of Iran should try to increase revenues and decrease expenditures simultaneously in order to control the budget deficits. That may be reason to the fact that government's decisions depends on its oil revenues that fluctuate over time which in turn affect the government expenditure and the growth of the economy. On the other hand, increasing government expenditure stimulates economic activities, which in turn increase government non-oil revenues. In addition, the bidirectional causality between government expenditure and revenues might complicate the government's efforts to control the budget deficit.
